Panel development for multicolor flow-cytometry testing of proliferation and immunophenotype in hMSCs.
Adult human mesenchymal stem cells (hMSC) are rare fibroblast-like cells capable of differentiation into a variety of cell tissues which include bone, cartilage, muscle, ligament, tendon, and adipose. Normal adult bone marrow and adipose tissue are the most common sources of these cells. The International Society for Cellular Therapy (ISCT) has proposed a set of standards to define hMSC for laboratory investigations and preclinical studies: adherence to plastic in standard culture conditions; in vitro differentiation into osteoblasts, adipocytes, and chondroblasts; and specific surface antigen expression. Direct measurement of proliferation combined with simultaneous detection of the ISCT-consensus immunophenotypic profile provides data that is used to determine the differentiation status and health of the cells. Flow cytometry provides a powerful technology that is routinely used to simultaneously and rapidly measure multiple parameters in a single sample. This chapter describes a flow cytometric panel for the simultaneous detection of immunophenotypic profile, proliferative capacity, and DNA content measurement in hMSC. Because a relatively small number of cells are needed with this approach, measurements can be made with minimal impact on expansion potential. The ability to assess antigen expression and proliferative status enables the investigator to make informed decisions on expansion and harvesting.